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DSSGSIPTIGM 

GASIFICATION APPARATUS AMD METHOD OF OPEHATIHG THE SAME 
TieiNXGAL FIELD 

The present invention relates to a gasification 
5 apparatus in which cosibtiStibXe sjatter, e.g. waste aiatter or 
coal, is gasified and subjected to molt ooisbustion In a 
fluldized-bed furnace, aisfi also pertains to a saetbod of 
operating the gasification apparatus. More particuloriy , 
the present invention relates to a gasification apparatus 

10 designed to prevent the fonaatioa of alinker at an 

incombustible matter disoliarga opening of a fltiidizied bad 
so that the Incombastlb'J.e matter discharge opening '■will not 
be clogged ^-fltb oXinker {or clogging of the incombustible 
matter discharge opening is prevented) . "^he present 

15 invention also relates to a method of operating the 
gasification apparatus . 

In addition, the present invention relates to a 
gasification and laelt cosibustion apparatus for gasifying 
combtsstible. matter, e.g. waste matter or coal, in a 

20 fluidiaed-bed furnace and for burning the product gas 

produced by gasification to perform melt combustion in a 
melting f^srnace. The gasification and melt ccsnbustion 
apparatsis is arranged to prevent clogging of the 
incombustible matter discharge opening. The present 

25 invention also relates to a metbod of operating the 
gasification and iaeit combustion apparatus. 
BACKGROUNDS AST 

Fig. 1 is a vertical sectional view of an example of 



oonventioiial gasification agpaarstus^ scfeeaiatxcally showing 
an essential part thereof. A fluidislng gas Is siapplieS 
into a fluiciised-Ded furnace .1. throisg.!! a fluidizlng gas 
dispersing mscJianlsm ( f iiJidlzing gas dispersing plate) 2 
S disposed ia tfee furnace bottom, Tfee flxiiSiging gas 

cos^prises a cer.tral fluidialng gas 3 stsppiled Into the 
furnace frosTi the contrsl portion of the furnace bottors as 
an upward stream and a peripheral flialdiziag gas 4 supplied 
into the furnace from the peripheral portion of the furnace 

10 bottom as an upward streasn. The flow rate of the 

perlplisral fltsidiaitig gas 4 is set higliar than the flow 
rate of the central fluidizlng gas 3. The ajaount of air 
supplied into the gasification furnace is set smaller than 
the aiaouat of air necessary for ooiafoustlon of cojabustible 

15 matter 5 to form a redticlng atmosphere in the f Inidiged-foed 
fitrnap% 1* 

The jaass velocity of the central fluldislng gas 3 is 
set lower than the mass fluidizing velocity of the 
peripheral fluid! sing gas 4. Consequently, a descending 

20 fluidized bed 7 in which a fluidi^ed mediura (generally, 

siliceous sand Is used.) settles and diffuses is forn^ed in 
the central portion of the fluldlzed-foed fiirnace 1. In 
addition, an ascending fluidised bed S in v^hich the 
fiuidized medium is actively flniaized is for-mad in the 

25 peripheral portion of the f loidized-hed furnace 1. The 
flwidised medium rooves upward in the ascending fluidised 
bed 8 at the furnace peripheral portion, as shown by the 
arrow A, and moves downward in the descending flnidized bed 
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'7. Then, as shown by th.e arrow B, the fiuidi^ed niedlvim 
iTJoves along the xiuidizing gas dispersing plate. 2 and flows 
into the lower part of the ascending fluidiaed bed 8. Thus, 
a circtilating flow of fltiidiKed iriedluns is formed., which 
S circulates through the ascending flnldlzed bed 8 ana the 
descending fluidiaed bed 7 in the direction shown by the 
arrows A antt B . 

CoBil)ustitoXe matter 5 is supplied into the iipper part 
of tlie descending fluitiized bed ? from a combustible matter 

10 supply opening 10. While laoving downward throtsgh the 

descending fiuiaized bed 7, together with the fluidiasd 
^ediuin, the combustible matter S is Heated with the heat of 
the fltiidlzed meditisi, and a volatile component in the 
combnstibl© matter 5 is mainly gasified. Because the 

15 descending f liiidlsed bed 7 contains a relatively small 

amount of oxygen, the product gas consisting essentially of 
the gasified volatile coraponent does not burn, but passes 
through the desceBdlng fluidlEsd bed 7 as shown by the 
arrow C- The product gas reaching a free board 11 irsoves 

20 upward as shown by the arrow D. Then, it is discharged as 
a prodijct gas 12 from a gas otstlat 13 . 

Matter that Is not gasified in the descending 
fluidized bed 7, mainly char (fixed carbon) and tar, moves 
from the lower part of the descending fluldlzed bed 7 to 

25 the lower part of the ascending fluidized bed 8 in the 
• furnace peripheral portion, together with the fluidized 
isedium, as shown by the arrow B. The char, tar, etc, are 
burned and partially oxidized by the peripheral f Itsldisirig 



gas 4 contaiJilBg a relat.1.ve3.y large aawunt o£ oxjgen. The 
asceiiSing f luidissd bed 8 fonas an oxidizing zone for tlxe 
combustible matter 5. In th& ascendxRg l-laid,lsed bed 8, 
the fiuidlzed medium is heated to a iUgh temperature by 
5 combustion in the asoeading fluidized bed 8, The fi^ldised 
medixiKt Heated to a higli temperature is txsrned OYer by a 
deflector 5 as shown by the arrow h. Thus, the flisldized 
mediuia shifts to the descending fluidized bed 7 and serves 
as a heat source tor gasification again. An incombustible 

10 matter discharge j^assage 9 is disposed below the ascending 
fluidised bed 8. Incombustible matter in the combustible 
scatter, waste Bsatter, Goals, sto. , is discharged from the 
inconibustible matter discharge passage 9, together with the 
fluidi:ged medium, 

IS In the gasification apparatus arranged as stated 

above, the fliiidiaed mediiim Incliades a large amount of char 
differing from the convent lonal incinerator. ?vlthough the 
incombustible matter is discharged fross the furnace 
together with the f luidiaed medium, whan the excess air 

20 ratio at the hearth ox the f luidizef3-bed furnace 1 is 

extremely low, char is produced on the hearth. If the char 
burns with the oxygen contained iu the fluidlzing gas to 
produce a local high- temperature region, the fluidized 
medl^^ fuses to form clinker. In the incombustible isatter 

25 discharge passage 9 or near the entrance thereof, 

combustible matter, e.g. char, contained in the fluid! aed 
madiiini as discharged, may burn with the oxygen contained in 
the fluidizing gas leaking from the ascending fluidised bed 
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8 axid flowiTig into the IriCornbustibie matter discharge 
passage 9 and witii the heat of the fluidized msdlaia. The 
lieat of combustion may fuse the fluidlzefi medlusi {gsnerailyj 
siXxceoias sand) to form clinker. In the worst case, the 
5 IsiCoHifoastitole matter dlscfearge passage 9 may be clogged. 

Wlt& tl3iS OliS^SSI; 

Bxmmm or the usvEmoN 

Tlje present isveatlon was made in view of the above - 
described circtimstances. An object of the present 

i© Ijsvention is to provide a gasification apparatus free from 
the formation of clinker ia or near the Incombustible 
matter discharge passage of the furnace, which would 
otherwise clog the incombustible laatter discharge passage 
in the worst case, and also provide a laethod of operating 

is the gasification apparatus. Another object of the. present 
invention is to provide a gasification and melt coisbustion 
apparatus having a g:aslficatiOR furnace in which the 
Inoombiistlble jaatter discharge passage will not be clogged 
owing, for oxaisipl©, to the formatiori of clinker in or near 

20 the incontbustlble matter discharge passage of the furnace 
(or clogging of the incombustible scatter discharge passage 
is suppressed}, and also provide a method of operating the 
gasification and ntelt coiabustion apparatus. 

1?o solve the above -described problem, the present 

"2$ invention provides a gasification apparatus for gasifying 
combustible matter bj casting it into a fluidised toed, 
which is provided with an incombustible matter discharge 
passage. The gasification apparatus is characterised by 



■being provided with a f Itii^xKed meaitam stirring means f or 
stirring a flaidlzsd iseSima In or near tlie incoKsbustible 
Ri:^tt©r aiscliarge passage. 

ffee reasoB why ollaker is formed iu arsd aear the 
5 xncoisbtistlble matter <llsoliarge passage in the gasification 
apparatus having the above -describea arrangei^sent: :l.s as 
foXlov?s. The direction of movement of tbe fluldigsed medium 
flowlrtg into the laiCQmb-tistibl© siatter discharge opsBlng 
when IncoiRbtistibl© isatter is discharged is rsvsrBs to the 

IQ sjiovsment of tlx© fiuidxEad ssedixsm in the ascending fluidised 
besi* S?lisref ore> tiie mo'tfement of th& f laidlzssd m©SJ.«m in 
tiils 'poTtton becomes locally statiojias:^ or localX:^ slow. 
Tfe^as, tlxe jaoveffiSBt of the fluldlzed iiieditaii becomes uneven . 
Couseqiaenti^f , cosibtistlib3:s Hvatter, e.g. oliar, togetii^r with 

15 hieat ( i vs . me ^eat <?f the; h©ate«l: f luiaiged medium) ait& 

oxygen (osrifgeB coxitained la tiie flQldizing gas leaJcing from 
tbs fluidlzed bod) , is locally px-eseat In this portion. 
Therefore, a fiuldized medlvim stirriag sisaiis for stirring 
the fluidlzed stediusi in the above- described portion Is 

20 provided as stated above to pronsote the stirring of the 
f Itsidlzed saeditiiB, thereby eilmxnatiBg the above-described 
localized presence of combustible matter, e.g. char, 
together with heat and oxygerj, and thus preventir.g the 
forss^atlon of clinker. F^irther. it is possible to discharge 

2S both the fiijidizsd medium and incoffibustible matter. 

The present inveistioi) provides a gasification 
apparatiis for gasifying combustible matter by casting It 
into a fluxdlzed bed, which is provided with an 



incombvsstibXe matter ciisciiarge passage. The gasification 
apparatus is oliaracterlzed by being provided, with a means 
for supplying steasd or as inert gas into or near the 
inGombmstifole ssatter discharge passage. 
5 Th& reason why clinker is formea Xn and near the 

incombijstible matter discharge passage in the gasification 
apparatus having the above -de scribed arraiigeruent is that 
csoisbnstible matter, e.g. char, together with heat (I.e. 
the heat o£ the heated £iHi<Si«ed medlijsr) aad oxygea 

10 (oxygssi coxitaised in the fluidlzing g&s leaking froai the 
fluidized. bed), is present in this portion. ^Therefore, a 
means for supplying steam or an inert gas is provided as 
stated above, asid steam or an inert gas is supplied into 
the incombustible iJjatter discharge passage therefrom. 

15 Ccrusequasytly. the flvjidlzing gas leaklr.g from ths fluxdlaed 
bed Is Dlocked froja flowing into or near the incombustible 
matter discharge passage. Accordingly, the entry of oxygen 
contained in ti-ie fluidlzing gas is also blocked. Thus, 
combustion of cossbustible matter, e.g. char. Is prevented. 

20 As a res^slt, heating of the fluidlzed laedinm by combustion 
Is prevented, and hence the formation of clinker is 
prevented. 

The present invention provides a method of operating 
a gasification apparatus for gasifying combustible inattsr 
25 by casting it into an upper part of a fluldized bed, which 
is provided with an incosibtistitale matter discharge passage - 
The method is characterized by stirring a flalaixed medium 
in or near the incombustible matter discharge passage at 



least auring the combustible matter gasifying operation to 
prevent tlie formation of clinker of the f Itsidlaad isedium in. 
or near th& incombustible matter discharge passage of the 
gasification apparatus . 
S By stirring the flnidized medliJin in or near the 

lnccmbi2stlble inattex" discharge passage as stat,B& above, the 
localized presence of combustible matter, e.g. char, 
together with heat and ossygen. In this portion is 
eliminated. 'ShuB, it is possible to prevent the fozmatiOB 

10 of cliBker. 

The present Invention provides a method of operating 
a gasification apparatus for gasifylBg oombisstifole matter 
by casting it Into an upper part of a fluidi-ssed bed, which 
is provided with an Ijjcosasbiastibie matter discharge passage. 

15 The method is characterized by supplying steam or an inert 
gas into or near the Inooaabustible roatter discharge passage 
at least during the co-^'.bustiblc :^att-.r gasify iiig operation 
to block the flow of a fluidislixg gas lealcing frosi the 
iltstdiJged bed. 

20 As lias been stated above, steam or an inert gas is 

supplied into or near the incombustible matter discharge 
passage to block the flow of fluldizing gas leajclng from 
the fluldised bed. According'iy , the OKygen contained in 
the fluidising gas is kept oiit to prevent combustion of 

2S coHsbustible matter, e.g. char, flowing into the 

Incorribustlble matter discharge opening. As a result, 
heating of the fiuidlzed medium by cojsbustion is prevented, 
and hence the formation of clinker is prevented. 
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The present InreBtion provides a gasification 
agparatiis^5^csvia©d wi:^ m mooimm-txhlB matter discharge 
chute oosamunicatiag witli the incombustible matter discharge 
passage, wherein tiiB incombiastible nu-3.tte.r discharge chnte 
5 has a lengtli not shorter than a length sufficient to block 
the flow of a floiaixing gas leaking froas the fluldiaed bea 
by the seal action of a fluldized medii:^ passing through 
the incombustible matter discharge chute. 

mus , the length of the liicoiahxistible matter 
10 discharge chute is set not shorter than a lengtb. stjf ficlent 
to block the flow of cEluidlzing gas leaking from the 
fluidized bed by the seal action of the flulSlzed medlwa 
passing through the iscc^b^astible matter discharge chute. 
Therefore, the entry of osr^gen contained in the leaking 
15 fluiaiBing gas is also blocked, ^us, coaibastioa of 

combustible mtter, e*g. char, is prevented. As a result, 
heating of the fitaldlzed ssediism by cosibustion is prevented, 
and hence the forrsatlon of clinker Is prevented. 

In the gasification apparatus according to the 
present invention, the inoombnstihle matter discharge chnte 
is disposed to extend vertically to the lower part of the 
iacombustible ssatter discharge passage. 

The incomfe\istlble matter discharge chut© is disposed 
to extend vertically to the lower part of the Incombtistible 
matter discharge passage, as stated above. Therefore, the 
flnidixed jsedium is uniformly filled Into the incombisstible 
rnatter discharge ch-ats. Accordingly, the seal action of 
the fluidiaed jnediura is exhibited even more effectively- 



Thus, leakage of the fluidizing gas can be satisfactorily 
blocked -with, a short iBConibustible matter discharge chute. 
BRIEF DESCRIFTIOM OF THE DSAWIMGS 

Fig. 1 is a vertical seetiDnal view schersatlcally 
S showing an essential part of a conventional gasification 
al^parattts , 

Fig. 2 is a vertical sectional view scheaatically 
showing an essential part of a gasification apparat^is 
acGGrdlBg to the present Invention. 
10 Fig, 3 is a diagram for explaining the prevention of 

clinker formation at an iacosabustible matter aisabiarge 
opening In the hearth o£ a gasification apparatus according 
to the present invention. 

Fig. 4 is a vertical sectional view scfeeiEiaticially 
is showing an essential part of a gasification apparatus 
according to tiie present investiGn-* 

Fig. 5 is a <Jlagram showing the arrangement of an 
essential part of a gasification apparatus to describe a 
gasification apparatus operating methofi according to tlie 
20 present iuivention. 

Fig. 6 is a vertical sectional view schea^atically 
showing an incombustible master discharge part: of a 
gasification apparatus according to the present invention. 

Fig. 7 is a diagram showing the way in whioh a 
25 f luiSised medi^ is filled and also sho^jing the way in 

vmich a fluidlzing gas leaks yahen an incojabustihie matter 
discharge passage is disposed obliquely. 

Fig. 8 is a vertical sectional view schessatlcally 
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showing an Incoi^bnstlbls matter discharge part of a 
gasification apparatus aooordlng to ths present ir.ventlon. 

Fig. 9 is a vertical sectional view schsmatically 
showiiis an essential part ot another gasification 
5 agparattis 30 acoordiBg to the present Invention. 

Fig. XO Is a vertical sectional view schematically 
showing an essential part of another gasification 
apparatus 40 according to the present invention. 
I t fluiaiKed'^heai fariiace, 2: fluidizing gas 
10 aispersing mechanism (fluidlzlng gas dispersing plate), 3j 
central fluidizing gas, 4t peripheral fluidizlng gas, 5t 
combustible matter, 6j deflector, 7: Sescendiag fluidised 
bed, 8s ascending fluidised bed, $t Incorabustifole matter 
discharge passage, 10 1 coaibustible matter supply opening, 
IS 11.- frse boara, 12: product gas, .13: gas o'citlet, 14 r gas or 
steam supply opening, 15: gas or stea®, 16i oscillator, 17? 
vibrating part, X9i swing valve. 20s swing valve, 21 1 
vibrating sievfi.. 22 1 inconfonstible matter chiste, 23 
fluidiaed jsediuns chute, 24: therK^ometer, 25: water- cooled 
m chute, 26: incombustible matter discharger, 75s vertical 
incombnstible ssatter discharge chute, 76s incombnstible 
matter discharge chute, 85s vertical incombustlfoie matter 
discharge chBte. 
EMBODIMENTS OF THE INVENTION 
25 Embodiments of the present Invention will be 

described below with reference to the drawings. Fig. 2 is 
a vertical sectional view schentatloaliy showlsg an 
essential part of a gasification apparatus according to the 



present In^reBtion- In Fig. 2, portions denoted the sm® 
reference Bjmhols as tfeos© in Fig. 1 are tlie same or 
corresponding portions. The. same shall apply In the othe-ir 
drawings, The gasification apparatus aas an inconsbustible 
5 matter disahstrge passage 9 below an asoead-ing flulSized bed 
8. The gasificatiOB apparatus is prov.idsa with a? gas 
supply opening 14 for supplying a gas or steam into or near 
the incombustible matter discharge passage 9 so tbat a gas 
can be stippixed Into or near tbe Incosibxistible mattsr 

10 discharge passage S frosa the gas supply opening 14. 

Xis the gaslflGatlon apparaitas arranged as stated 
above, a gas is siipplled. into or sear the iucombystlble 
siatter discharge passage 9 from the gas supply opening 14 
during t&e opsra;tion qM the apparatijs , whereby a locally 

IS stayiKg f liildized medlms is stirred by both the laotion of 
the fluldized mediisa discharged together with incombustible 
Siatter when the latter is discharged, and the ascending 
action of the fluidized mediura in the ascending fluidified 
bed 8. 'Thus, It is possible to preireat the localized 

20 presence of coirsbastible matter, s.g. char, or heat, oxygen., 
or a Goisbi:istible gas, and hence possible to prevent the 
formation of clinker. The reason for this will be 
described lafcer by using Fig, 3. 

In the gasif icatioii apparatus arrariged as stated 

25 above, steam is supplied into the incombiistible matter 

discharge passage 9 froni the gas supply opening 14 dnrlng 
the operation of the apparatus, thereby blocJclng the entry 
of OKygen contained in the ascending fluidized bed 8, which 



m&mmmm 



would otherwise flow into the lncos!5bnstlble matter 
d-isaharge passage & in the fons of being caught in the 
f luidized meaimi discharged into an incoaibiastible matter 
dlscHargs ineans, together wi.th Incoinbisstibla matter. It is 
5 also possible to block the flow of f l^lidlsi^g gas supplied 
from ths fluiaXzing gas dispersing niechaaissi (dispersing 
plate} 2, Consequently., the amount of oxygen containea in 
the fliiiaislng gss is reduced, or no oxygexi flows into the 
incossbustible matter discharge passage 9, l?herefore, 
10 combustion, of cosnbustibls matter, e.g. char, is suppressed 
or prevesited. Thus, heating o£ the fiuidlsed medium by 
combustion is also prevented. It has beea confirmed that 
the formation of clinker is prevented by the described 
schemev 

is AS shown in Fig. 2, a descencUag floidised bed 7 In 

which a fiuidiaed siedisim (generally, siliceous sand) heated 
to a high t^perature settles and diffuses is f orsned In ths 
central portion of the f luldized-bsd ftirnace 1, and an 
ascending fluidizied bed 8 in which the f luldized ntedium is 

ao actively fluidized is formed in the peripheral portion of 
the fluidized-bed furnace 1. In this state ^ combustible 
raattex- 5^ i.e. rauiiicipal waste ^ blomass waste, shredder 
dust, waste tires, waste plastics, medical waste, 
industrial waste, or coal, or miscture containi.ng at least 

35 one of these wastes Is cast Into the upper part of the 

descending fluidized bed 7 from a combustible matter supply 
opening 10 and gasified . In this operation, the fiuidlKsd 
medium frequently fuses in a diagonally shaded area E in 



Fig- 3, l,e, in an area ©xtendlrtg over from tiie insl€e of 
tHe incombustible matter disolriarge passage 9 to the 
entrance thereof, to form cilnker. This tendencY 
particulax'iy stx-oBg w5sen tlie combustible matter is tsraste 
5 plastics, waste tires, shredder dust, coal or the like, 
wMch is high In calories . 

The reasons for the above are considered as follows. 
Firstly, the aaount of char is large. Secondly, ^sneven 
movsrsent of the fiuiSlzed ii-sediurr:, such as residence or 

10 stagnation, occxirs at or near the bouBdary between the 

descending f luidlaed bed 7 and the ascending riuidised bed 
S in the incoasbustlble matter discharge part, v;?5are the 
movement of the fluidlaed jaedi-um Is slow. Consequently, a 
region where char and oxygen are abundant oooars. 

15 Accordingly^ combtistifole matter, e.g. char, btsms in this 
regioa with thm heat of the :f luidiaed medism and with 
oxygen contained in the flnidizing gas leaking from the 
ascending flnMlzed bed S and flowing into the 
Inccssbiistible matter discharge passage^ 9. The fluidized 

20 Kiedium is heated by the heat of contb-ustlon. In addition, 
because the fluidized medlam in the inooi-sbastlble matter 
discharge passage 9 does not flow font simply descends 
slowly (i.e. descends slowly while maintaining the 
fltildised. state), the heat of the heated fluidized medium 

25 is not sufficiently diffused. As a result, a region where 
the temperature becomes locally high oocaxts. Id such a 
region, the fluidized mediniR or other IncombBstible matter 
fiises to form clinker. 



Therefore, a gas supply opening 14 5,s provided In 
fixe incombustible matter <aischarge passage 9, preferably 
in the opening of the iaoombustlbls matter discharge 
passage 9 near tfee fXaiaiaiiig gas dispersing plate 2, and a 
S gas ox* steam 15 is supplied into the incombustible matter 
discharge passage 9 from the g&s supply opaning 14, thereby 
stlrrxjig tbs fltiidlaed medl-aHS staying In the vicinity o:f 
the IncoiQbnstible matter cliscfearge passage 9, and tlius 
prevsiitiag the locaiiaed presenoe of oxg^gen and oombtastible 

id matter, ©«g. char, ia t&e fluldlzed medium. Consequently^ 
tb.ere Is no heating ot the fluidizeiS medium by local 
combustion of combustible matter, and hence no clinker is 
formed. On the other hand, the fluidixing gas is prevented 
from flowing into the Ineotttbi^tibls matter discharge 

15 passage 9 fro^ the ascending fluldlEed bed 8 or the 
fluidising gas dispersing plate 2. Consetiuently. the 
aisjount of oxygen contained In the aboye-descrlbed local 
region Is reduced, or no oxygen is present In the local 
region. Thus, cossbiastion of combustible jnatter, e.g. ohar, 

20 is prevented. Accordingly, there is no heating of the 

flaldized medium by the ooaibustlon of combustible matter, 
and hence; no ellnlcer Is formecl. 

2n the foregoing esibodiment, a gas or steam is 
supplied into the incosBbustibie matter discharge passage 9, 

25 by way of example. More specif loally, air, or a gas 

containing a reduced aisount of oxygen (OJ , or steam may be 
supplied. It is also possible to use an Inert gas^ e.g. 
nitrogen (M^) gas, or combustion exhaust gas. Further, when 



combustible matter^ cbar, iieat, or the like is also locally, 
unevenly distributed in the descending fluidlsed bed 7, the 
above -mentioned Inert gas may oe nsed. as the flin.dizing gas 
supplied to tlie descending f liUdlssed b®d 7 among tlie 
S f luidlzlng gas supplied throisgh the, fluidl2i.ng gas 

dispersing plate 2 to enhancs the f Inidissation. of the 
descesxdiag fluidlaed bed 7, thereby stirx-lng the fluldiaed 
medium In the descending f luidl&ed bed 7 to elijnliiat® the 
foregoing looalizied. presence. 

10 Fig. 4 is a vertical sectional view schematically 

sIiowiBg an essential part of another gasification apparatus 
according to^ the present invention. This gasification 
appara-tus has an incombustible matter discharge passage 9 
below an ascending fluidized bed 8. A stirring machine 

15 cofisprising an oscillator 16 emd a vibrating part 17 is 

provided in the inoombtsstibie matter discharge passage 9 or 
bstv?een th.e incombustible matter discharge passage 9 and 
the fluldised bed so that it is possible to stir the 
f iuldiised medlissi moving from the fluidised bed into the 

20 Incombustible scatter discharge passage 9, 

In the gasification apparst\as arranged as stated 
above, the vibrating part 17 is vibrated in the 
incombustible ntatter discharge passage 9 or near the 
entrance ther-eof by the oscillator 16 during the operation 

?5 of the apparatus, thereby stirring the fluid! zed sjedium 

discharged into the incombvjstible isatter discharge passage 
9, together with incombustible statter. Thus, the fluidized 
medium can be prevented from staying there. Consequently, 
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It is possible to prevent combuHtible matter , e.g. char, or 
heat or oxygen frora being locally present in the 
iacoRibus tibia matter discharge passage 9 or near tJie 
entrance thereof, and heuce possible to prevent the 
5 fomatioit of cllnJcer. 5?he stirring maciiine Is not 

jsecessarlly limited to ttee foregoing one. Any es:lstlng 
stirring Machine can be used. 

Next, an example of the method of operating the 
gasificatlo^ apparat?2S arranged as stated above will be 

ICj described Irf using Big. 5> In Fig ^ 2S, a^ater-cooied 

cfetite 25 is connected to the Incombiastible matter discbarge 
passage 9 in the f Itsidized-bed furnace 1 ox tbe 
gasification apparatus. Incombustible matter containing a 
flKidiaed medinsi, ^iteloh is discharged from the 

IS incombustible matter discharge passage 9, Is cooled In the, 
water-cooled chut© 25- The incombustible matter drops into 
an incombustible ssatter discharger 2S. The incombustible 
matter is sent froni the Ixicomb^jstible matter discharger 26 
. to a vibrating -sieve 21 through swing valves 19 and ZQ 

20 intermittently in fixed quantities. The incombustible 
siattsr Is separated Into the fiuidlKed medi'oni and 
incQSEibisstible matter by the vibrating sieve 21 , The 
incombustible matter is discharged to the outside of the 
system through an incombustible matter chttte 22. The 

2$ fluidised medium is sent to an elevator (not shown) through 
a fluldlaed medium chute 23 and then supplied into the 
f luidized-bsd furnace 1 again to circulate. 

First, to start the operation in a cold state where 



case of cold start, a fluxaizlng gas Is stipplled from the 
bottom c-x the hsartl'i. While it is being fluidised, the 
fitiidiKsd laediiosa is heated by a burner (not shown) until 
5 the f Itsiaized bed temperature reaches a prsdet^rmi.ned 
temperature. Whexi the fluldiyied bed teis^perature has 
reached tlie predetexinined temperatox-e, the Incoisbustlble 
matter disoliarger 26 and so forth are operated to begin the 
circulation of the, fluldised msdi^is. Wbexi the hearth 

10 temperature further rises to a predetennzned tesipersture , 
casting of oosahustlbl© matter 5, e.g. municipal ref-ass. 
Into the fluiaized bed Is toegssn, and the f-luiaized medltJKi 
temperat«re Is checked (measured) with a thermosjeter 24 
provided oa the water-cooled chtite 25 . 

15 Wi&n the f iBiaized mediism teiiiperature mea3i5red with 

the thermometer 24 has reached a predetermined te^sperature 
(e.g. 400°C) , stirring In the Incoiribustible matter 
discharge passage 9, or the suppi;? of a gas or steam. Is 
hegtan. 

20 To start ths operation in a state where the fluidizsd 

medium is at a high tesiparattsre , i.e. In the case of hot 
start, the circtilation of the fItildiKed raeditim iv«5 begun 
insiisedlately after the f luldization of the flxildiKeci xnadium 
has been begun by supplying a floldising gas from the 

as bottoia of the hearth. After it has been confirtaed that the 
teiaperatnre of the water-cooleci chute 25 jxisastjrsd with the 
thermometer 24 is not lower than a px-edeterrsin©d 
temperature, stirring of the fluidized meditmi near the 



Incombustltole matter discharge passage 9 is perfcrmcci as 
described ir. conneotlon with Fig. 2 or 4. Alternatively, 
it Is possibl© that steam or an inert gas is stspplled iato 
the lnco;T!bustibie matter dlscliarge passags 9 from the gas 
5 or steani supply opening 14 as described in connection with 
Figs. 2 and 3. Then, casting of comb«stibi& ma-tter 5 into 
tfee gasification apparatus is beguB, 

Whan f iuidization of the f iuidized medium Is being 
perf ormsd with the Gasti&g o£ the oosibtastibls matter 5 

10 stopped, th© stirring of the f luidlzed medium near the 

xsacombustibie matter discharge passage 9, or the supply of 
steam or the lilce, is contistaed while the operatiois of the 
fluidified medliam oirculatisg systess is continued. Mien the 
f Itiidiisation of the f iiaidized meditim is to be suspended by 

15 stopping the stspply of the fltsidizlng gas,, the foregoing 

stirring or the supply of steam is stopped a predetermined 
time (e^g, 5 minutes) after tbe f inidimtion has bean 
suspended. 

i^lthoiiigh the foregoing esibodixBent uses a fXuidized- 
20 bed gasification apparat^as having a descending f luidized 
bed in the central portion and an ascending fluldized bed 
in the peripheral portion, it 'will be apparent that the 
advantageous effects of the present invention can be 
eiKhlbited regardless of the forni of the fluldised bed, 
25 provided that the fluidized-bed gasification apparatus iisea 
has an incombustible matter discharge passage in the 
fluidlzed bed* 

Whan the fluidized isedium is to be resioved with the 
19 



oa.f tipg o£ tim oomtejst4l5l.e isafete^ S stopped, the supply 
of steam or the like is continued until tfee i;ltiidls:ed 
mediurfi has conip.Iete.ly come out of the fux/iiace. Wiien tlie 
teKjperature rises during the operation, the aiaount of inex^t 
S gas supplied is increased so ttint the. temperattsrs of the 
theriuometei: 24 will not lixceed a predeteiird.ned temperature. 

In the foregoing esibodimeiit , steam or an inert gas, 
e.g. Nj, is stapplied Into tlae inoonsbustibie matter 
discharge passage 9 to blooK. the flow of f Ixsidising gas 

10 leaking from the ascending fluidized bed S arid flowing into 
the inoombtistible siatter discharge passage 9. It should be 
jsoted, however , tliat where steass or au: inert gas is: 
sispplled is not .necessarxl^f XiJisited to the iiiside of the 
isicombustibie matter discharge passage 9 but may be ecn area 

15 isear the inccfiisbasliibie matter discharge passage 9 {e-g* the 
entrance thereof) , provided that the flow of f luidizing gas 
can be blocked to prevesjt it fr-om lealting to the 
incombustible matter discharge passage 9 . 

Further, in the foregoing embodiment, the present 

20 invention is applied to a flultiiKed-bed gasification 
apparatus having a descending fluidised bed 7 in the 
central portion and an ascending fluidized bed 8 in the 
peripheral portion. However, it will be apparent that the 
advantageous effects of the present Inverition can be 

25 esEhibited regardless of the type of flnidized bed, provided 
that the f lnldized~bed giisif Icstion apparatus used has an 
incombustible matter discharge passage. 

As has been stated above, a f luidized laedinm 
20 



(slliceons sand) Is filled into ths incombustible irsatter 
dxsGi^arge passage 9, and the £ln±a±z&d medinis gradually 
moves downward to the Incombustible matter discharger, the 
flisidlzsd medium filletl In the incomb^aHtlbie ir.atter 
S aisoharge passage 9 teas the actioii of blocking the flow of 
fluldizlng gas leaking from t&e iSesceading fluiaissd bed 7 
and the ascending flnidized bed 8, i.e. material seal 
action. Fig. 6 is a diagram showing an example of t^is 
arrangement of a gasification apparatus designed to prevent 
IQ t&e XeaJcags ot flialdijsing gas by the material seal action 
of the ^eittidissfed medium in tlie incombustible matter 
aisohargs passage 9, tbereby preventing the formation of 
clinker in or near the liaoombisstlbXe isatter discharge 
passage 9. 

15: As showsi in Fig. 6, a vortical incombustible matter 

discharge chute 75 wltb a predetertalned length L is 
provided between the incoisibustible isiatter discharger 26 and 
the junction of the incombtastlble mattsr discharge, passage . 
9 oonssunlcatlng with tbe lower part of the ascending 

20 fluidS.zed bed 8 in the fluxdlasd-foed fnrnace 1 to block the 
flow of fliiidi2ing gas leaklisg frojr! the descending 
fluidlsed bed 7 and the ascending fiuidissad bed 8 in the 
fluidlaed-bed furnace 1 by the seal action (material seal 
action) of the fluidized medium filled in the vertical 

25 incombustible matter discharge chute 75. 

In a case where the Incombtistible matter discharge 
chute 76 connected to the inccsibustible matter discharge 
p&ssage 9 belov? the ascending fluidlzed bed 8 is sloped as 



sHowB ia Fig. 7, tfes density of the fluidlzed medium iu the 
Incombustible matter dischaxge ohute 76 varies such tliat 
the fiuidizea mecliuni Is "sparss" in the upper part 76a and 
"dense" in the lowar part 76b. Accordingly, the leak Ql of 
5 ^luidizlng gas passing through tfoe upper part 76a, where 
the f 1-aidlzed mediysi is "sparse", is largsr than the leak 
Q2 of fluidizing gas passing through the lower part 76b 
(Qi>Q2). Th^rsfor^, ttm seal action oaatiot sufficiently be 
exhibited. In contrast, if the vertical incombustibls 

10 matter discharge chute 75 is provided to extsnd vertxcaXly 
to the lower eaS of the 3-anotiea of th© iacomlatastibl© 
matter Sischarge passage 9 as stated abovB, the density of 
the fliildlaed issediuja in the vertical incomfotjstible matter 
discharge chtite 75 becomes uaifo^Em. , a im3^m seal 

15 action cah be obtained. 

The leak Q/A of f luidlzing gas per ?mit area when the 
vertical Incombustible matter discharge chut© 75 is 
prcvided is expressed by 

20 -where Qt the leak of fiiiidizlng gas? A: the 

horizontal sectional area of the vertical IncorRbustibla 
matter discharge chtite 75; Pi the density; ei the voids; 
the viscosity of the fl-jldislng g&s; and L; the length of 
the vertical inoojisbustible inattex' discharge chute ?5. 

2S Accordingly, if the length L of the vertical 

Incombvsstlble matter discharge chiite 75 is set longer than 
a predeterinined lengthy the leak of fluidising gas (i.e. 
the amount of oxygen contained In the leaking flvsidlzing 
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gas) heoom&s less than t.fee aiuouut of oxyge-n iiecsssary for 
combustioxi of combustible uiattsr, e.g. char, contained in 
the flutidiaed sieSiuin, "Hiiss, the combtsstion of such 
coiBfoQstlble matter can be prevented. 
S In the foregoing embodiment, a vertical incorabustible 

matter discharge chute 75 with a predeteaanined length L is 
additionally prbViSea betweeij the junction of the 
Inaonibustible matter discharge passage 9 and the 
incorabiastifele matter dischaLrger 25. Howewr, the 

10 arraagemeat may be as shown in Fig, S. ^at Is, the 

iacoisbustlble matter discharge passage 9 coMEUxiicating with 
the lower part of the ascenSirig flu.idigeci bed 8 in the 
flt^idized-bea fiarnace 1 is extended vertically to provide a 
vertical incombustible inatter discharge ch«te 85, and the 

IS: lower end of the vertical inoombiist.lble rsatter discharge 
chute 85 is cossmunlcated with the incombustible matter 
discharger 26, In this case, the lower part of the 
fluldised-bed fnrnace 1 can be constructed in a co>T>paot 
forrs because the Isconibustible matter disaha.rge passage 9 

20 needs no sloped chute to join with the vertical 
incombustible matter discharge chute. 

Pig. 9 is a vertical sectional view schematically 
showing an essential part of another gasification 
apparatus 30 according to the present invention. In Fig. 

25 9, portions denoted the sasse reference symbols as those 
in Figs 1-5 are the same or corresponding portions. The 
gasification apparatus 30 comprises a starter burner 31 
at an upper part of a fluidlged bed furnace 1^ a pair of 



barrier plate 32, 33, secondary air supply port 34 for 
supply a secondary air S. The apparatus 30 comprises an 
IncombustibXe mattex- discharge passage 9 below aa 
ascending fluidized bed 8. The passage 9 has a gas 
5 opening 14 tlirougfe whlcfe an inert gas is supplied Into 
tfeie passage 9 so as not to generate a clinlcer. Insteaa of 
the inert gas, a water vapor can be xtsea. Further, 
Instead of supply of t&e inert gas In to the passage 9, 
tlae passage 9 can be provided witii a vibrating part 17 in 

10 order to prevent generation of a clinker tlierein, 

similarly to the vibrating part 17 in order tf? p.revent 
generation of a clinker therein, siasliarly to the 
vibrating part 17 in the apparatus shown in Fig. 4. 

Fig. 10 is a vertical sectional view schesrsatioaiiy 

15 showing an essential part of another gasification 

apparatus 40 aocordlng to the present invention. In 
Fig. 10, portions denoted the saise rsferer^ce symbols as 
those in Figs 1-5 are tHe same or corresponding portions- 
ThB gasification apparatus 40 qoraprlses a fluidlKed bed 

20 furnace 1 having a fluxdlsed gas dlspsrsing plate 2 and a, 
fluidlzed bed 58 above the plate 2. gas is supplied to 
the fluldlged bed SS. Produced gas 12 is Introduced 
through a passage 13 into a cottrell 45 and separated 
into a gas ciiscbarged through a passage 46 and particles 

25; such as char discharged through a passage 47. The 
f iuidized bed furnace 1 has an incombustible matter 
discharge passage 9 below the flnidized bed 58- The 
passage 9 has a gas opening 14 through which an inert gas 
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is supplied into the passage 9 so as not to generate a 
clinker, In^teaS of the inert gas, a water vapor (ste&m) 
can be used. Ftirtiier, instead of supply of th& Inert gas 
in to tb^e passage 9^ tlse passage 9 can be provided -sfith a. 
5 vibrating part 17 In order to prevent geaeration of a 
clinker therein, similarly to the vibrating part 17 In 
the apparattsg shows In Fig. 4. ^The iBCOiabtistible matter 
Is sent throiagli the passage S into a siagnetlc separator 
42 and separated to metal coHiponents discharged through a 

10 passage 43 and residual matter. The resldtsal matter Is 

p-ulverlJseQ by a crusher 44 and aupplled through a passage 
4 8 iato a nieltlng furnace (not shown) together with 
particles discharged though the passage 47. 

Figs, 2 and 3 show a circulating flow formed by 

15 ascending arsd descending fl-saidlzed beds, howsver. It ±s 
sufficient for carrying out the present Invention that a 
gasificatlosi (heat-dlssQlution) is performed by forming a 
circulating flow fluidized medium x^egardless of direction 
of the flow. For instance. In the f luldissd-bed furnace 

20 in Fig. 2, the incomfeisstlble matter discharge passage 9 
can be changed to be at the canter portion of the 
fluidized bed fnrnace 1 and the directions of the arrows 
A and S in Fig. 2 can he changed to have opposite 
direotloijs. O^he present Invention is applicable to the 

as above i^entioned cases to prevent fortaation of clinker in 
the Incombustible matter discharge passage, 
EFFECTS OF THE IMVEMTION 

As has been stated above, the present Invention 
25 



provides tibe f pllGwi^g ai^^aiilsageoms ©f f eots . In the 
present Invention, the fXuidised medium is stirred In or 
near the incombustible matt&r dlscliarge passage to 
eliminate the looalxEed presence of char or oxygen, wh.icii 
5 woi2ld otherwise cause local heating in the flxildized toed, 
and to x>roiriote the diffusion of heat. Therefore, the 
formation of clinker is prevented, and there is no 
iikeliliood that the incombustible ssatter discharge passage 
may foe clogged. Thus, the passing perfonnance of the 

10 IncombTistible matter discharge passage in the gasification 
fxirnsce can be maintainsd fa-e^orably. Accordingly, a 
gasification and melt combustion apparatus having the 
gasifioation furnace according to the present invention can 
favorably maintain the operation of the gasification 

15 fnrnace. Hence, the application of the present invention 
allows the operation of the whale gasification and melt 
conjbustion apparatus to be iKaintained e.ven more favorably. 

According to the present invention, stsaia or an inert 
gas is siapplied into or near the incombustible matter 

20 discharge passage to blocK: the floiv of fluldislng gas 
leaking fr-om the flnldiaed bed and flowing into the 
incombustible matter discharge opening. Accordingly, the 
a:n^oant of oxygen is .reduced, or no oxygex'i is present in th.e 
incombustible saatter discharge passage. This prevents the 

25 combustion of combustible matter, e.g. char, flowing into 
the incombustible matter discharge passage. As a result, 
the formation of clinlter due to heating of the fluidized 
medium is prevented, and there is no likelihood that the 
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incoiabustlble matter discharge passage may be clogged. 
Thus, the passing performance of the Incojnbustible matter 
discharge passage i« tlie gasification furnace Cr3ji be 
maisttaxaed favorably. Accordingly, a gaslfioatiou a.n& melt 
5 combustion apparatus having the gasiflcatlois fmrnace 

accoraiag to the present inventioa can favorably malRtalis 
the operation of the gasification fiirnace . Hencs, the 
application of the present Invasition allows tbe operation 
of the whole gasification a-nd melt cosibtsstion apparatus to 

10 be inaintalx^ad eveii more favorably. 

AcoordiJig to the present Invention, the length of the 
Incombustible axattsr discharge chute is set not shorter 
than a length sufficient to block the flow of fluidialng 
gas leaislng from tlie fluiaiaeS baa by the seal action of 

is the fluidised ssediAsm passing through the incombiistibls 
laatter discharge chute. Therefore, the entry of oxygen 
contalnea. in the leaking fiuldlzlng gas is also blocked. 
Shtis, ooKihustloB of coiahustifele jsjatter, e.g^ char. Is 
preveatsd^ As a result, heating of the f luiaisted medlnas toy 

3!0 cojsbnstlon is prevented, and hence the formation of clinker 
is prevented. Therefore, the passing perfonsanoe of the 
incombustible saatter discharge passage in the gasification 
furnace can be maintained favorably. Accordingly, a 
gasification and melt combustion apparatus having the 

25 gasification furnace according to the present invention can 
favorably maintain the operation of the gasification 
f urnace. Hence * the application of the present Invention 
allows the operation of the whole gasification and laelt 



coiabustiGB app-as-atms to maintained sven more favorably, 

According to the present invention, the incombustible 
laatter discharge chute Is disposed to extend vertically to 
the lower part of the incoHibustibie scatter aischargs 
5 passage. Therefore, the fluiaized laediuis is uniformly 
filled, into the incombustible inattsr aischargs chute 
disposed vertically. Accordingly, tlie seal action of the 
fluiSized medium Is exliitolte<3 even more effectively, ^hus, 
leakage of the fliiidiziiig gas can be satisfactorily bloolcfed 

10 with a short incombustihle matter discharge chute. 

In the foregoing: fl^sidized-hed ftsrsiac©> a circulating 
flow is foKsed by an asoendlag fluidlged bed and a 
descendiag fltiidlKed bed. It shGiald he noted, however, 
that the f Xuidized-bed ftirnace in the present invention is 

IS only retired to attaiss slow gaslf icatldn (pyrolysis) by a 
cxtrculating mow of flttidized medliim f oraed therein. 
Therefore, the position of the incombustible matter 
discharge passage and the directios of the circulating flow 
are not necessarily limited to those in the foregoing 

20 embodiiaents, as a matter of course, That is, regarding the 
position of the IncoiabQstible stattsr discharge passage, the 
incoffifoustifoie matter discharge passage 9 in the esibodiment 
shown In Fig, 2 ntay be located ±n the center of the fiimacs, 
i.e. the central discharge type. The incoHibostibls matter 

25 discharge passage may also be of the one- side discharge 
type in which only a half of the incoinbiastibie rriatter 
discharge passage shown in Fig. 2 (I.e. either of the left 
and right halves divided by a line of mirror syinmetry) is 



installed, a?foe direction of the circulating flow sliould 
preferably be considered in relatioa to the fiiscliarge 
position (i.e. the capability of discharging incombustible 
matter) . However, the direct ioa of the circulating flow 
5 may be selected as desired, e.g. counterclockwise ttsrning 
or clockwise turning « In such a case, it is also possible 
to ?2se the technical idea of the present invention for 
ensuring the incombustible jgatter discharging capability 
required for the iacorabustible s^attex^ discbarge passage at; 
10 In the case of the foregoiag essbodiments , as a matter of 
ooisrse^ 
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1. A gasification apparatus for gasifying coisbustible 
matter by casting it iiito a tMux<lizecl bed, said 
gasification apparatus being provided with an incoiabustible 
5 isatter discharge passage, 

X'jhicli is characterised by being provided ^-^Ith 
fluidlzed laediuna stirring means for stirring a fiuidigefi 
Eseditiin in or near said iacombtistiblei matter discharge 
passage. 

10 2. A gasification apparatus for gasifying combustible 
matter by casting it isito a fXisidiaeS bed, said 
gasification apparatus being provided with an incoiKbustlble 
matter discliarge passagsy 

which is Gharacteriaed by being provided with ineans 

15 for siipplylng steam or an inert gas 1b to or near said 
Incombastible matter discharge passage. 

3. A gasification apparatus fo.r gasifying Oombustibie 
Sftatter by casting it into a f inidlzea bed, said 
gasification apparatus being provided with an incombtistible 

20 matter discharge passage, 

which is characterized by being provided with an 
incoTabastible matter disofoarg© chwte conastisioatlng with 
said Incombustible iPiStter discharge passage,, said 
incombustible matter discharge chxite Having a length not 

25 shorter than a length sufficient to block a flow of a 

f laidislng gas leaking from said fluidized bed by a seal 
action of a fluidlKed mediuia passing tiixough said 
incombisstibie matter discharge chute. 
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4. A gasification apparatus accoraing to claini 3, 
^?herein said incombustible matter discharge chute is 
alsposed to extend vertically to a lower part of said 
Incombustible jsattar discharge passage. 
5 5, A method of operating a gasification apparatus for 
gasifying coaibustitele Ksatter by casting it Into an upper 
part of a fluidised bed, said gasification apparatus being 
provided witfe as incombustible matter discharge passage, 
said snethod being charactorized by stirring a 

10 fluidiaed ssediusi in or near said incombustible matter 

discharge passage at least dmrlng an operation of gasifying 
said oorRbi?stlble. H-atter to prevexil; forination of clinker of 
the fluidized medium Ixi or near the iiicoiabustible matter 
discharge passage of said gasification apparatus, 

15 6. & msthod of operating a gasification apparatus for 
gasifying combustible matter by casting the matter into an 
upper part of a f Inidizfitd bed, said gasification apparatus 
being provldeid with kp: iniadSiibustible m^tt<&r discharge 
passage , 

ZG said method being characterised by supplying steam or 

an Inert gas into or near said incombustible matter 
discharge passage at least during an operation of gasifying 
said combustible matter. 
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